Effect of superoxide exposure on albumin permeability of isolated rat glomeruli.
Reactive oxygen radicals generated by mesangial cells or by resident or infiltrating macrophages may contribute to glomerular injury in glomerulonephritis. To determine whether superoxide anions have an effect on the glomerular barrier to macromolecules, we studied the responses of isolated glomeruli after exposure to superoxide generated by xanthine and xanthine oxidase or by activated macrophages. Glomerular volumetric responses to oncotic gradients of bovine serum albumin or an impermeant neutral dextran (mol wt 252 kd0 were used to calculate the albumin reflection coefficient (sigma albumin) and convectional permeability to albumin (1-sigma albumin) of control and superoxide-treated glomeruli. Albumin permeability of control glomeruli was not different from 0 (0.02 +/- 0.01, N = 50). After 10 minutes of exposure of glomeruli to superoxide generated by xanthine oxidase, albumin permeability was increased to 0.06 +/- 0.01 (N = 50). Albumin permeability did not increase further after incubations with xanthine and xanthine oxidase for up to 60 minutes. The increase in albumin permeability was prevented by superoxide dismutase (-0.02 +/- 0.01, N = 48) but was not affected by catalase or by indomethacin pretreatment. Coincubation of glomeruli with activated macrophages also increased albumin permeability to a maximum of 0.80 +/- 0.05 (N = 17). Albumin permeability was not increased by incubation of glomeruli with phorbol myristate acetate alone or with macrophages in the absence of phorbol myristate acetate. The effect of activated macrophages on albumin permeability, like that of superoxide generated chemically, was prevented by superoxide dismutase but not by catalase or indomethacin.(ABSTRACT TRUNCATED AT 250 WORDS)